Poly(ADP ribose) polymerase-defective mutant cell clone of mouse L1210 cells.
By a sequential mutation and selection utilizing N-methyl-N'-nitro-N-nitrosoguanidine as a mutagen, we succeeded in separating a poly(ADP ribose) polymerase-defective mutant clone (Cl-3527) from a mouse L1210 cell clone (Cl-3). The enzyme activity per cell in Cl-3527 cells was only 8% of that in wild type L1210 (CCL 219) cells. Immunoblot analysis of the enzyme protein in crude extracts of the mutant and wild type cells revealed that the enzyme defect was manifested as the loss of a 113-kDa wild type enzyme band in Cl-3527. Further analysis of partially purified enzyme from Cl-3527 by immunoblotting revealed that the molecular size of the enzyme in Cl-3527 was 108 kDa and that the amount of the mutant enzyme protein was markedly decreased in Cl-3527. The mutant enzyme was much more heat-labile than the wild type enzyme but the Km for NAD+, requirements for Mg2+ and nicked DNA, and the inhibition by 3-aminobenzamide, a potent inhibitor of the enzyme, however, were not so different from those of wild type enzyme. The mutant cells showed prolonged doubling time, increased temperature-sensitivity, increased percentage of active enzyme on a treatment of cells at high temperature, and increased expression of plasma membrane NADase, compared to wild type cells. Introduction of wild type ADPR pol gene into Cl-3527 cells partially restored the ADPR pol activity and the heat-resistance.